Reconstitution of translocation activity for secretory proteins from solubilized components of Escherichia coli.
The protein translocation system of Escherichia coli was solubilized and reconstituted, using the octylglucoside dilution method, into liposomes prepared from E. coli phospholipids. SecA, ATP, phospholipids and membrane proteins were found to be essential for the translocation of a model secretory protein, uncleavable OmpF-Lpp. Phospholipids were found to play roles not only in liposome formation but also in the stabilization of membrane proteins during the octylglucoside extraction. The effects of IgGs specific to five distinct regions of the SecY molecule on protein translocation into proteoliposomes were examined. IgGs specific to the amino- and carboxyl-terminal regions of the SecY molecule strongly inhibited the translocation activity, indicating the participation of SecY in the translocation. Generation of a proton motive force due to the simultaneous reconstitution of F0F1-ATPase was also observed in the presence of ATP. An ATP-generating system consisting of creatine phosphate and creatine kinase significantly enhanced the formation of the proton motive force and the protein translocation activity of the proteoliposomes. Collapse of the proton motive force thus generated partially inhibited the translocation.